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Hybrid support structure for a vehicle dashboard and method for manufacturing the same 



(57) A hybrid supporting structure for a vehicle 
dashboard, comprising: 

a metal cross member (10) having an elongated 
shape along a principal axis (12); 
an air-distribution duct (18) made of plastic material, 
including at least one duct of elongated shape (20), 
which extends parallel to the metal cross member 



(1 0) , and an air-distribution box (22) anchored to the 
metal cross member (10) by co-moulding; and 
at least one support (28, 30) made of plastic mate- 
rial, anchored to the metal cross member (10) by 
co-moulding and connected to said air-distribution 
duct (20) so as to allow freedom of relative move- 
ment between the duct (20) and the support (28, 30) 
in a direction parallel to said principal axis (12). 
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Description 

[0001 J The present invention relates in general to the 
automobile industry and regards a hybrid supporting 
structu re f or a vehicle dashboard and a process for man- 
ufacture thereof. 

[0002] The dashboard of a vehicle is a complex unit, 
which comprises multiple devices and controls, such as 
the instrument panel, the assembly for air distribution 
inside the vehicle passenger compartment, the control 
panel for the air-distribution assembly, the airbag mod- 
ule, etc. The supporting structure of a dashboard com- 
prises a cross member made of bent sheet metal having 
an elongated shape along a principal axis and designed 
to be fixed to the vehicle body. The said cross member 
constitutes a load-bearing element for supporting the 
entire dashboard assembly. Hybrid supporting struc- 
tures are known, in which plastic material is co-moulded 
on the metal cross member to form an air-distribution 
assembly and fixing areas on which there are to be in- 
stalled, for instance, an airbag module and various elec- 
trical or electronic components or devices forming part 
of the dashboard assembly. In particular, the air-distri- 
bution assembly comprises a distribution duct which ex- 
tends parallel to the cross member and a distribution box 
defining one or more chambers that communicate with 
the duct. The air-distribution assembly is obtained by 
means of injection of plastic material and is anchored 
on the cross member by co-moulding, i.e., by injection 
of plastic material on the metal cross member. 
[0003] One of the problems that are encountered in 
producing a hybrid supporting structure of this type is 
represented by the different coefficient of thermal ex- 
pansion of the cross member and of the plastic material 
co-moulded thereon. When the dashboard assembly is 
installed on a vehicle, the heating and cooling cycles 
produce a differentiated thermal expansion of the part 
of plastic material and of the metal part of the hybrid 
supporting structure. Thermal expansion of this sort pro- 
duces stresses in the plastic material which can bring 
about its failure, 

[0004] In order to overcome the aforesaid drawbacks, 
the subject of the present invention is a hybrid support- 
ing structure for a vehicle dashboard, as well as a proc- 
ess for manufacture thereof, the said structure and proc- 
ess having the characteristics that form the subject mat- 
ter of ihe ensuing claims. 

[0005] The characteristics and advantages of the 
present invention will emerge clearly from the ensuing 
decree description, provided purely dv way of non-iim- 
iting example, with reference to the attached figures, in 
whtori; 

Figures 1 to 3 are schematic representations of a 

process for the production of a hybrid supporting 
structure according to the present invention; 
Figures 4 and 5 are front and rear perspective 
views, respectively, of the part indicated by the ar- 
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row IV in Figure 3; 

Figure 6 is a front elevation of the supporting struc- 
ture according to the present invention; and 
Figures 7, 8 and 9 are cross sections taken along 
s the lines Vll-VIt, Vlll-Vill and IX-IX, respectively, of 
Figure 6. 

[0006] With reference to Figures 1 to 3, a hybrid sup- 
porting structure according to the present invention is 

to produced starting from a cross member 1 0 made of bent 
sheet metal having a generally C-shaped cross section 
and an elongated shape along a principal axis designat- 
ed by 12 in Figure 1 . The cross member 1 0 is provided 
with holes 14 for fixing it to the body of the vehicle and 

15 holes 16 for facilitating anchorage of co-moulded plastic 
material. The cross member 10 is inserted into the die 
of an injection-moulding apparatus {not illustrated), in 
which, in one moulding step, a first plastic material is 
injected into a first injection-moulding seat of the die, the 

20 said seat being designed to form an air-distribution as- 
sembly. Figure 2 illustrates the component that is ob- 
tained at the end of this intermediate fabrication step. 
The air-distribution assembly is designated, as a whole, 
by 18 and comprises an air distribution duct 20, which 

25 extends parallel to the cross member 1 0, and a distribu- 
tion box 22, formed in an integral way with the duct 20 
and having a portion 24co-moulded on a corresponding 
area of the cross member 1 0. As illustrated in Figure 2, 
the distribution box 22 is anchored in a substantially cen- 

30 tral area of the cross member 10, and the distribution 
duct 20 has two side sections 26 that extend, in canti- 
lever fashion, from the distribution box 22. The portion 
24 for anchorage of the distribution box 22 completely 
surrounds the cross member 10 and is thermally fixed 

as to the latter, without any possibil Iry of relative movement. 
[0007] In a subsequent step of the moulding process, 
a second plastic material of a type different from the 
plastic material that forms the air-distribution assembly 
18 is injected in order to form at least one support an- 

*> chored to the cross member 10 and connected, in the 
way which will be described in what follows, to a corre- 
sponding side portion 26 of the distribution duct 20. Fig- 
ure 3 illustrates the supporting structure according to the 
present invention at the end of this further moulding 

<5 step. As may be seen from Figure 3, in this second 
moulding step, a first support 28 and a second support 
30 are formed, which are anchored, by means of eo- 
moulding. to the cross member 1 0 on opposite sides 
with respect to the distribution box 22. Also the supports 

io 28 30 are firmly fixec to trie cross member 10 without 
any possibility of movement with respect to the latter. 
[0008] Preferably, the first injection-moulding step for 
moulding of the distribution assembly 1 8 and the second 
injection-moulding step for moulding of the supports 28, 

55 30 are both carried out inside the same die. The two 
moulding steps are separate from one another in that 
the second mo j - r . teptaki e after the material 
injected with the first moulding step has already hard- 
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ened. The two moulding steps can be carried out in re- 
verse order with respect to what is described here, i.e., 
the supports 28, 30 can be injected first, and afterwards 
the distribution assembly 18 can be injection moulded. 
Preferably, the co-moulded parts made of plastic mate- s 
rial are provided with stiffening ribs for increasing the 
stiffness of the structure. According to the present in- 
vention, the first and second moulding operations are 
performed in order to establish a mutual connection be- 
tween the distribution duct 20 and the supports 28, 30, « 
which allows freedom of relative movement in a direc- 
tion paraliei to the principal axis 1 2. This is achieved by 
creating a weld or chemical bond in the area of mutual 
connection between the support 28, 30 and the distribu- 
tion duct 20. As will be illustrated in greater detail in what rs 
follows, the connecting surfaces between the supports 
28, 30 and the distribution duct 20 are shaped so as to 
form a guide parallel to the cross member 1 0 which does 
not prevent relative movements between the connecting 
surfaces in a direction paraliei to the principal axis 12. so 
The connection in the form of a guide between the sup- 
ports 28, 30 and the distribution channel 20 is moreover 
provided in order to prevent relative movements in di- 
rections orthogonal to the principal axis 12. 
[0009] A particularly simple and effective way to ob- 25 
tain this type of connection consists in using plastic ma- 
terials that are different and are not chemically compat- 
ible with one another to form the distribution assembly 
18 and the supports 28, 30. Preferably, the two plastic 
materials are polymeric materials having different struc- so 
tures; for example, the first material may present an 
amorphous structure, whilst the second material may 
have a crystalline structure. By way of example, the 
plastic material forming the distribution assembly 20 
may be acryiorsitrile butadiene styrene (ABS) or else a 3S 
mixture of ASS and polycarbonate, and the material 
constituting the supports 28, 30 may be polypropylene 
homopolymer or eise po ly propyiene copolymer. The two 
supports 28, 30 have the function of connecting the side 
ends 26 of the distribution duct 20 to the metal cross *o 
member 10 and can, moreover, be used for fixing the 
devices or components that form part of the dashboard 
assembly. For instance, the support 28 can be used for 
fixing a fuse box (not illustrated), and the support 30 can 
be used for installing the airbag assembly for the pas- « 
senger. 

[0010| Figures 4 and 5 illustrate the way in which one 
of the supports, in the case in point the support 28, is 
anchored by means of co-moulding fc the cross member 

scle eas b„ djc* 26. The eon- so 
reeling surface oetween i l ?e d_jcr 20 and the suocoi 28 
is designated by 32, in this area, one of the two plastic 
materials is injected on the outer surface of the other 
material that has already been formed and, thanks to 
the different nature of the plastic material, no chemical ss 
bond nor any fusion is set up between the two materials. 
The connecting surface may have a substantially re- 
shaped form arranged in such a way as to Seave freedom 
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of relative sliding in the direction of the main axis of the 
metal cross member 10. 

J0011] Further constructional details of the supporting 
structure according to the present invention are illustrat- 
ed in Figures 6 to 9, In particular, in Figure 8 it may be 
noted that the distribution box 22 defines a main distri- 
bution chamber 34 and a distribution chamber for the 
demisting /defrosting air flow 36. Both of the chambers 
34, 36 communicate , at the top, with the distribution 
duct 20. The main distribution chamber 34 further com- 
municates with openings 38 for the distribution of the air 
flow to front distribution outlets. In Figures 7 and 8, it 
may be noted that the distribution duct 20 is open at the 
top and is designed to be closed at the top of the dash- 
board (not illustrated). The distribution duct 20 has a lon- 
gitudinal diaphragm 40, which divides the duct 20 into 
a distribution channel for demisting/defrosting-air flow 
42 and into a diffused-air distribution channel 44. As 
may be seen in Figures 7 and 9, on the connecting sur- 
face 32 between the supports 2B, 30 and the channel 
20, longitudinal ribs 46 may be provided parallel to the 
cross member 1 0 in such a way that the connection be- 
tween each of the supports 28, 30 and the distribution 
duct 20 is rigid in directions orthogonal to the cross 
member 10, and there exists the possibility of relative 
movement oniy in a direction parallel to the cross mem- 
ber 10. 

[0012] When thesupporting structure accordingto the 
present invention is subjected to a variation in temper- 
ature, the predominant thermal expansion is in the di- 
rection of the cross member 1 0, Since the metal material 
forming the cross member 10 and the plastic material 
forming the distribution duct 20 have coefficients of ther- 
mal expansion that are different from one another, these 
components will be subject to differentiated thermal ex- 
pansion along the axis of the cross member 1 0. Thanks 
to the mobile connection between the supports 28, 30 
and the distribution duct 20, the supporting structure as 
a whole is free to undergo deformation in a differentiated 
way, without any stresses being induced in the plastic 
material, in particular, the parts that are rigidly anchored 
to the cross member move together with the latter in the 
direction of the main axis, and the movements of differ- 
entiated thermal expansion are concentrated in the ar- 
eas of connection between the duct 20 and the supports 
28, 30. in these areas, there may be reiative movements 
in the region oft 3 mm. 



Claims 

1. A hybrid supporting structure for a vehicle dash- 
board, comprising: 

a metal cross member (10) having an eiongat- 

shape along a p at ax s ! 12) ard 
ar air-distribution duct (13) made o< plastic ma- 
terial, including at ieast one duct of elongated 
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shape (20), which extends parallel to the metal 
cross member (10), and an air-distribution box 
(22) anchored to the metal cross member (10) 
by co-moulding, 

5 

characterized in that it comprises at least 
one support (28, 30} made of plastic material, an- 
chored to the metal cross member (10) by co- 
mouidsng and connected to said air-distribution duct 
(20) so as to allow freedom of relative movement 10 
between the duct (20) and the support (28, 30) in a 
direction parallel to said principal axis (12). 

2. The structure according to Claim 1 , characterized 

in that the distribution duct (20) and said support « 
(28, 30) are connected together by means of a 
guide surface (32), which allows for relative sliding 
in a direction parallel to the aforesaid principal axis 
(12). 

so 

3. The structure according to Ciaim 2, characterized 
In that the aforesaid coupling surface (32) prevents 
relative movements in directions orthogonal to the 
aforesaid principal axis (12). 

25 

4. The structure according to Claim 1 , characterized 
in that the distribution duct (26) and said support 
(28, 30) are made of plastic materials that are dif- 
ferent and are not chemically compatible with one 



injection of a second plastic material so as to 
form at ieast one support (28, 30) co-moulded 
on the cross member (10) and connected to 
said distribution duct (20) so as to allow free- 
dom of relative movement between the duct 
(20) and said support (28, 30) in a direction par- 
altei to the aforesaid cross member. 

9. The process according to Claim 8, characterized 
In that the injection of the second plastic material 
takes place in the same injection-moulding appara- 
tus after solidification of the first plastic material. 



5. The structure according to Claim 4, characterized 
In that one first of said plastic materials presents 
an amorphous structure, and one second of said 
plastic materials presents a crystalline structure. 35 

S. The structure according to Claim 5, characterized 
in that the aforesaid plastic material of amorphous 
structure comprises ABS or a mixture of ABS and 
polycarbonate. *> 

7. The structure according to Claim 5, characterized 
in that the aforesaid plastic material of crystalline 
structure comprises polypropylene homopoiymer or 
polypropylene copolymer. « 

8. A process for manufacturing a hybrid supporting 
structure for a vehicle dashboard, comprising the 
steps of: 

56 

providing a metal cross member having an 
elongated shape a ong a principal axis, 
co-moulding a first plastic material on one parr 
of the cross member (10) to form an air-distri- 
bution assembly, which includes at least one s$ 
duct of elongated shape (20) and one distribu- 
tion box (22) anchored to the cross member 
(10) by co-moulding; and 
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